SUMMARY
Twenty patients with severe pregnancy induced (PIH) Routine monitoring included measurement of central venous pressure and intra-arterial pressure.
Control values of systolic (SAP), diastolic (DAP) and mean (MAP) arterial pressure, and of heart rate were recorded before the induction of anaesthesia. Hypertension (SAP > 170 mm Hg) was controlled with an infusion of 0.125% trimetaphan and tachycardia (> 100 beat min" 1 ) with practolol 2 mg i.v. repeated until the heart rate decreased by 10% or a maximum dose of 0.2 mg kg" 1 had been administered. Patients were pre-oxygenated for 3-5 min and received domperidone 10 mg and lignocaine 1 mg kg" 1 i.v., then anaesthesia was induced using a rapid sequence induction consisting of etomidate 0.2 mg mg" 1 , cricoid pressure and suxamethonium 100 mg.
Following intubation of the trachea, ventilation of the lungs was continued mechanically using a Manley ventilator delivering 8-10 litre min" 1 of a mixture of 50 % nitrous oxide in oxygen supplemented with 0.5 % halothane. Muscle paralysis was maintained using alcuronium 0.2 mg kg" 1 except in patients who had received magnesium sulphate in the preoperative period, in whom the dose was reduced to O.lmgkg" 1 since magnesium ions potentiate neuromuscular blockade (Ghoneim and Long, 1970) . After the delivery of the infant, papaveretum 10-20 mg was injected i.v. and an infusion of Syntocinon 20 iu in 750-1000 ml of plasmalyte solution was commenced. At the termination of surgery the residual effects of alcuronium were antagonized by the i.v. administration of neostigmine 2.5 mg, and glycopyrrolate 0.6 mg, except in eclamptic patients who were transferred directly to the intensive care unit on IPPV as part of their management.
Induction to delivery (I-D) intervals, uterine incision to delivery (U-D) intervals and time to sustained neonatal respiration (TSR) were noted. A clinical assessment of fetal status using the Apgar score modified to exclude colour (A -C) was made at 2 min and 5 min after birth (Crawford, Davies and Pearson, 1973 ).
Since we were anticipating a non-uniform cardiovascular response to larynoscopy and intubation in this group of mothers, we decided to study the patients in two groups. Those manifesting a less severe response (arbitrarily defined as an increase in SAP < 60 mm Hg) were designated as group 1 and those showing a more severe response (increase in SAP > 60 mm Hg), group 2.
Statistical analyses of the data were performed using the Mann-Whitney U test, a ranking test designed to compare groups of unequal sizes, and z values were derived using standard formulae. A probability value of P < 0.05 was considered statistically significant.
RESULTS
Pre-anaesthetic patient data, including previous antihypertensive therapy are summarized in table I.
The mean age of the patients studied was 23.6 yr, with an average parity of 1.25. When the patient first entered the operating room, average arterial pressures were SAP 168 mm Hg, MAP 134 mm Hg and DAP 112 mm Hg.
The mean (±SEM) SAP, DAP and MAP recorded during the induction of anaesthesia and up to 5 min after delivery are presented in figure  1 , and show that the average increase in SAP following laryngoscopy and intubation was 56.4 mm Hg.
Six patients received trimetaphan only in addition to the standard induction agents. A further six were given trimetaphan and practolol, and six received practolol alone. Thus, 12 patients received P-adrenergic blockers; two required no drugs other than those included in the standard anaesthetic induction sequence.
The heart rate response to the induction of anaesthesia can be seen in table II; there was a significantly greater increase in heart rate in those patients who did not receive a p"-blocker (30.3 % v. 11.3%, P< 0.01). There were two maternal deaths in this group of patients. Both patients were deeply unconscious upon admission (responding only to painful stimuli). One had a right hemiplegia before anaesthesia was induced and the other was shown subsequently on CAT scan to have suffered a pontine haemorrhage at an unspecified time. 
FIG. 2. Haemodynamic responses: SAP (•), MAP (#) and DAP (•) (mean±SEM)
for group 1 (n = 13) from time of entering the operating room to 5 min after delivery of the infant. 
FIG. 3. Haemodynamic responses SAP (•), MAP (#) and DAP (•) (mean±SEM) for group 2
(n = 7) from time of entering the operating room to 5 min after delivery of infant. Twenty-two live infants were delivered, there being three sets of twins. One infant was stillborn and one (birth weight 550 g) died within 24 h of delivery. In neither case was anaesthesia thought to be a contributory factor. Individual modified Apgar scores (A -C) at 2 and 5 min, together with birth weights of infants, appear in table I. The mean time to sustained spontaneous neonatal respiration was 90.4 s. The latter figure excludes four infants who were severely affected and failed to breathe. Their tracheae were, therefore, intubated and ventilated and the infants transferred to the special care neonatal unit.
There were 13 patients in group 1 (SAP increase < 60 mm Hg) and seven (group 2) who showed more marked changes in arterial pressure (> 60 mm Hg). Although the average increase in SAP in the whole series was 56.4 mm Hg, in group 1 this figure was 38.5 mm Hg, compared with an increase of 90.0 mm Hg in group 2 (P < 0.05). These differences are detailed in figures 2 and 3 and in table III.
DISCUSSION
The choice of trimetaphan to decrease arterial pressure was based on two considerations: first, its effect upon intracranial pressure is more benign than that of either sodium nitroprusside (Turner et al., 1977) or nitroglycerine (Writer et al., 1980) and, second, the theoretical possibility of fetal cyanide poisoning consequent upon the metabolic breakdown of sodium nitroprusside (Naulty, Cefalo and Lewis, 1981) . It must be emphasized, however, that both have been used effectively and safely in non-hypertensive pregnant patients (Rigg and McDonagh, 1981; Hood, Dewan and James, 1983) . Practolol (mean dose 0.1 mg kg x ) was administered to patients whose heart rates exceeded 100 beat min" 1 before the induction of anaesthesia because it has been suggested that the prior administration of a specific P-adrenergic blocking agent is effective in ameliorating reflex cardiovascular changes in hypertensive patients (PrysRoberts et al., 1973) . We used a smaller dose (0.1 v. 0.4 mg kg" 1 ) than Prys-Roberts in his group of controlled hypertensive subjects, since all our patients required emergency anaesthesia, and in only a small number could the hypertension be said to have been controlled before the patient entered the operating room. Despite encouraging evidence in animals and man (Berk et al., 1967; Berk et al., 1972) as to the protective effects of Pblockade against haemorrhagic shock, we were reluctant to administer a higher dose in a potentially volume-depleted group of patients, who could be expected to be less tolerant of haemorrhagic hypovolaemia.
An i.v. injection of lignocaine 1 mg kg" 1 also preceded rapid sequence induction. This practice is routine in the neurosurgical anaesthetic department in Durban, since it has been shown not only to control haemodynamic changes induced by tracheal intubation (Denlinger et al., 1976) , but also to prevent intracranial hypertension secondary to airway manipulation (Donegan and Bedford, 1980) . Both increasing age and parity have been identified as significant prognostic indicators of maternal mortality (Lopez-Llera, Linares and Horta, 1976; Moodley, Naicker and Mankowitz, 1983 ) and when we compared our less severely affected group of patients (group 1) with the more severely affected group 2, there were significant differences between the two groups in terms of age (P < 0.005) and parity (P < 0.01). Most patients (12/13) in group 1, were primigravid of mean age 20.0 yr, contrasting with the average age in group 2, which was 30.3 yr, in what was generally a multiparous cohort (mean parity 3.3). Despite the higher incidence of pre-eclampsia/ eclampsia in young primiparous patients, the majority of deaths occur in the more elderly (mean age 27.5 yr) parous mothers. We would, therefore, expect a more favourable outcome in the younger patients comprising group 1, and this seemed to be the case. There were no maternal deaths in primigravid patients younger than 27 years old and their haemodynamic responses were less extreme (mean post-laryngoscopy increase in SAP 38.2 mm Hg v. 78.9 mm Hg) than in the other patients (P < 0.01).
Three of the four deeply comatose patients, two of whom subsequently died, fell into the category manifesting a change in SAP > 70 mm Hg. This again confirms that impaired consciousness is an important risk factor (Moodley, Naicker and Mankowitz, 1983) .
Modified Apgar scores showed there to be nine severely affected infants (A -C < 5/8) at 2 min and five such infants after 5 min, suggesting that the infants delivered constituted a severely compromised group, in keeping with the hostile intra-uterine environment.
Since the object of this study was to find a safe general anaesthetic technique applicable to all mothers presenting with severe pre-eclampsia/ eclampsia, we failed in our objective. However, we believe this technique to be satisfactory and safe for young primiparous mothers who do not display signs of impaired consciousness. We confirm that increasing age and parity, as well as an obtunded conscious level constitute special hazards in hypertensive obstetric patients, demanding perhaps a quite different approach. In these patients we believe the safest way of obtunding the hypertensive response to rapid sequence induction would be to use a potent synthetic opioid such as fentanyl or alfentanil (Cork et al., 1984) , provided that a good perinatal service exists for treatment of the affected infant after delivery. This approach seems worthy of serious consideration in the light of the major risk to maternal and fetal wellbeing presented by exacerbation of maternal hypertension during emergency anaesthetic induction of the severe pre-ecalamptic/eclamptic patient.
